INTRODUCTION
Pertussis is an acute respiratory infection that is characterized by prolonged cough illness, with significant associated morbidity and mortality. The causative agent, Bordetella pertussis, was first isolated in culture by Jules Bordet and Octave Gengou in 1906. Although pertussis vaccines have been administered routinely to children since the 1940s, immunity wanes over time and adults remain susceptible to disease. Health care workers are at particular risk of acquiring pertussis and may transmit the infection to high-risk susceptible patients and colleagues. A safe and effective pertussis booster vaccine for adolescents and adults is now available and has been recommended for routine use. Because of the importance of the transmission of pertussis in health care settings, vaccination of health care workers is a priority.
MICROBIOLOGY
Pertussis (whooping cough) is an acute respiratory infection caused primarily by Bordetella pertussis, although Bordetella parapertussis accounts for a small proportion of cases in the United States (31) . B. pertussis is a gram-negative aerobic coccobacillus that has a tropism for respiratory epithelial cells. Several adhesion proteins, including filamentous hemagglutinin and pertactin, facilitate the binding of B. pertussis to ciliated epithelial cells (54) . The organism produces several toxins that contribute to pathogenesis. Pertussis toxin, which is believed to be an important virulence factor for human disease, is a classic A:B-structure toxin that acts on G-protein-coupled adenylate cyclase pathways; the resultant increase in cyclic AMP impairs phagocyte function and increases respiratory secretions (54) . The organism also produces several other toxins, including tracheal cytotoxin, which damages cells of the respiratory epithelium (54) . B. pertussis has fastidious growth requirements and can be cultured using selective media, including Bordet-Gengou or Regan-Lowe agar.
EPIDEMIOLOGY
Pertussis is an endemic disease that occurs year-round, with epidemic cycles every 3 or 4 years. The incidence of reported pertussis in the United States has been steadily increasing over the past 2 decades (10, 13d, 21, 25, 95) . This trend is occurring despite the fact that childhood vaccination rates are higher than they have ever been and that vaccine efficacy remains high (9, 13a) . Some of this increase in disease may be due to improved diagnostic techniques and increased awareness of this infection (46, 53, 56, 74, 93, 95) . However, several studies have suggested that immunity after vaccination wanes over time and protection may last only 10 to 15 years, leading to a growing population of susceptible adolescents and adults (35, 38, 77) . Pertussis cases in adolescents and adults now account for the bulk of the recent increase in the United States, with more than half of reported cases now occurring in these age groups (13d) .
State health departments report probable and confirmed cases of pertussis to the Centers for Disease Control and Prevention (CDC). During 1997 to 2000, a total of 29,134 pertussis cases were reported to CDC, yielding an average annual incidence rate of 2.7 cases per 100,000 population. Although incidence rates remained highest among infants of Ͻ1 year of age (55.5 cases per 100,000), it was notable that 29% of the re-ported cases occurred in people 10 to 19 years of age and another 20% occurred in those 20 years of age and older (13d). Compared with surveillance data from 1994 to 1996, the incidence rate increased 62% among adolescents and 60% among adults (13d, 25) . Figure 1 displays the annual incidence of pertussis in the United States during the years 1995 to 2005. In 2005, 60% of reported pertussis cases occurred among adolescents 10 to 18 years of age and adults aged Ն20 years ( Fig. 2 ) (51). The change in incidence among specific age groups from 2001 to 2005 is displayed in Fig. 3 .
The increase in incidence rates of pertussis among adults has direct relevance to the epidemiology of pertussis in health care workers. In 1992, Wright et al. performed pertussis serology on a convenience sample of 73 emergency department employees and found that despite nearly universal childhood immunization, most employees had low antibody titers, placing them at risk of acquiring infection and subsequently transmitting pertussis to susceptible patients (94) . Among health care workers, annual incidence rates of pertussis were 1.3% (95% confidence interval [CI], 0 to 3.5%) among 106 resident physicians and 3.6% (95% CI, 0 to 9.6%) among 39 emergency department nurses and physicians (92) . Another study of 51 health care workers found that 90% of the subjects had an increase in antibodies to one or more pertussis antigens during a 5-year period (19) .
TRANSMISSION
Pertussis is transmitted by large droplets that are produced during coughing, sneezing, or talking. These droplets generally travel less than 3 feet and can be deposited on mucosal surfaces of susceptible individuals. The attack rate for pertussis among close contacts of individuals with disease varies depending on the number and ages of contacts but is as high as 80 to 100% in some household contact studies (8, 36, 45, 73, 90) . In a study by Bisgard et al., family members or relatives were the source of pertussis for 75% of infants 0 to 3 months of age and for 73% of infants 4 to 11 months of age; other sources for infant cases included child care contacts, neighbors, friends, or others (8) . Mothers were a particularly common source of infection in this study, a finding that has been demonstrated in other studies as well (6, 16, 34) . Adolescents are often infected by their peers; in one study of 664 adolescents and adults, schoolmates and friends were the source for 57% of the adolescent cases (18) . In the same study, sources of infection for adult cases of pertussis included work colleagues (32%), relatives (14%), and friends (6%) (18) . Children can also be a source of infection for susceptible adults (91) . Importantly, health care workers may be a source of infection for infants. Several studies of pertussis outbreaks have documented that infants can acquire pertussis after exposure to infected health care personnel (23, 37, 44, 57) .
In the health care setting, droplet precautions should be implemented for patients with confirmed or suspected pertussis (76) . These patients should be placed in a single room whenever feasible; if single rooms are not available, a spatial separation of Ն3 feet between beds should be maintained and the curtain should be drawn. Health care providers should wear a surgical mask (respirators are not required) when having close contact with the patient (within 3 feet). Droplet precautions should be maintained until the patient has received 5 days of effective antibiotic therapy (76) .
CLINICAL MANIFESTATIONS
Pertussis infection classically manifests in three clinical phases. After an incubation period of 5 to 21 days, the catarrhal phase occurs first and includes mild nonspecific upper respiratory tract symptoms that are similar to a common cold. The second stage is characterized by cough, which is typically paroxysmal and may be accompanied by an inspiratory whoop or posttussive emesis. This stage may persist for weeks to months. Eventually patients enter the convalescent phase and the symptoms gradually resolve. Pertussis is referred to in some countries as the "100-day cough" because of the extended duration of the cough illness. Pertussis infection in infants may be associated with seizures, encephalopathy, apnea, and even death.
Protracted cough illness is common in adults with pertussis; in one study, 61% of adults were still coughing at an average of 94 days after cough onset (40) . In another study, the mean duration of cough in adults was 12 weeks, and 55% coughed for more than 9 weeks (18) . Among 664 adolescents and adults in that study, paroxysms of cough were present in 99% of cases, and other classic symptoms reported included apnea (87%), whoop (69%), and posttussive emesis (65%). Another study found that among 936 adults with pertussis, paroxysms (86%), vomiting (47%), apnea (44%), and whoop (41%) were common (40) . Pertussis also may be associated with several important complications. In one study, sinusitis was the most common complication and occurred in 13% of patients with pertussis; other complications included otitis media (4%), urinary incontinence (4%), secondary bacterial pneumonia (4%), weight loss (3%), rib fracture (2%), and syncope (2%) (18) . Similar complications were described by adults in another study, including difficulty sleeping (84%), weight loss (33%), urinary incontinence (28%), loss of consciousness (6%), and rib fracture (4%) (40) . The morbidity associated with pertussis in adults can be severe and its economic impact quite substantial, with significant time missed from work for these individuals (18, 40, 67, 81, 95) .
DIAGNOSIS AND TREATMENT
The Council of State and Territorial Epidemiologists has established a case definition for pertussis. A clinical case is defined as a cough illness lasting for Ն2 weeks with at least one of the following: paroxysms of coughing, inspiratory whoop, or posttussive vomiting without other apparent cause. A case is classified as confirmed if it includes an acute cough illness of any duration that is confirmed by culture or if it meets the clinical case definition and is either laboratory confirmed by PCR or epidemiologically linked to a laboratory-confirmed case. A case is classified as probable if it meets the clinical case definition but without laboratory confirmation or epidemiologic link to a laboratory-confirmed case.
The diagnosis of pertussis can be made in the laboratory by several methods. The gold standard for diagnosis is isolation of B. pertussis in culture of a nasopharyngeal aspirate or swab. Several factors may decrease the sensitivity of culture, including delays in specimen collection after onset of illness and receipt of antibiotic therapy (26, 78) . PCR tests are rapid and sensitive, and the percentage of reported cases confirmed by PCR increased from 12% in 1997 to 44% in 2005 (13b) . There is no standardization of PCR protocols, and wide variation exists among different laboratories (13b, 20) . While the specificity of PCR testing is high, false-positive results can occur for several reasons, including DNA contamination or reliance on primers that are shared by other Bordetella species (13b, 20, 43, 69) . For patients who present more than 2 weeks after cough onset, single-serum serology is another method to diagnose pertussis. Pertussis toxin is specific to B. pertussis, and in a Massachusetts study, a single antipertussis toxin antibody level above 20 g/ml was found to be 63% sensitive (95% CI, 51 to 75%) in detecting bacteriologically confirmed cases of pertussis in persons of Ն11 years of age (46) . The authors considered this serologic test to be a useful adjunct for diagnosis, particularly in cases where patients present late in the course of illness. The Massachusetts Department of Public Health State Laboratory Institute performs an antipertussis toxin immunoglobulin G test for diagnosis for patients of Ն11 years of age, but no other state health departments currently offer this test. Pertussis serology using commercially available reagents is not validated, and the results may be difficult to interpret (13b) . No serologic assay is licensed for routine diagnostic testing in the United States, and CDC guidelines for laboratory confirmation of pertussis do not include the use of serology (36) .
Treatment of pertussis early in the course of illness can reduce the duration and severity of symptoms as well as reduce the period of communicability of the disease (11, 82) . Macrolide antibiotics (erythromycin, azithromycin, and clarithromycin) are recommended as the agents of choice for treating pertussis. Erythromycin use is associated with infantile hypertrophic pyloric stenosis in infants (33) , and it is not known whether clarithromycin is safe for infants. Therefore, in infants of less than 1 month of age, azithromycin is the preferred choice. For those over 1 month of age, azithromycin and clarithromycin have fewer side effects and are generally better tolerated than erythromycin (particularly with regards to gastrointestinal upset). Multiple studies suggest that these agents are as effective as erythromycin for the treatment of pertussis (3, 4, 39, 66) . The dose of azithromycin for infants of Ͻ1 month of age is 10 mg/kg of body weight daily for all 5 days; for persons of 1 month of age and older, the dose is 10 mg/kg (up to 500 mg) on day 1 followed by 5 mg/kg (up to 250 mg) daily on days 2 to 5. Individuals over 2 months of age who cannot receive a macrolide may be treated with a 14-day course of trimethoprim-sulfamethoxazole (82 
IMPACT OF PERTUSSIS IN HEALTH CARE SETTINGS
Because pertussis is often considered an illness of childhood, symptoms in adults may not be recognized as pertussis for days or weeks, resulting in transmission to other individuals both in the community and in health care settings. A study of university students found that the median duration of cough prior to diagnosis was 21 days among those with pertussis (53) . Another study found that the average duration of illness before diagnosis among 14 adult cases was 12 days, and it was not uncommon for patients to have several physician visits before the diagnosis was made (62). In a study of health care workers, unrecognized pertussis infections (diagnosed by serology) were common, with an average annual rate of infection of 33% (19) . The combination of waning immunity in adults who are health care workers and frequent exposure occurring in pediatric health care can lead to outbreaks that result in significant morbidity and cost.
Several large outbreaks of pertussis occurring in health care settings have been described (15, 37, 75) . The index case may be a patient (30, 49) , a health care worker (7, 22, 24, 44, 50, 80) , or a visitor (79, 85) . Subsequent exposures may result in transmission to a large number of health care workers and patients (22, 48) . In one of the largest reported outbreaks during a community-wide epidemic of pertussis in Cincinnati in 1993, 206 hospital employees with respiratory disease were evaluated and 87 of them met the clinical or laboratory criteria for pertussis (15) . Seventy-nine of these employees required 5-day furloughs while receiving antibiotic treatment, and a total of 622 employees received antibiotic prophylaxis or therapy based on exposures or disease. In one smaller reported outbreak, a single infected health care worker transmitted pertussis to several patients (one of whom later transmitted the infection to a different staff member), a ward clerk, and his wife (37) . These outbreaks have demonstrated the relative ease with which pertussis cases can be amplified within the health care setting.
When pertussis exposures occur in health care institutions, proper management is crucial to preventing the transmission of infection. Patients or health care workers are considered to have been exposed if they have face-to-face exposure within 3 feet of a symptomatic case of pertussis (unless they were wearing a surgical mask at the time of the exposure); close contacts can also include those who have direct contact with the secretions of an infected source or those who share confined space with a symptomatic case for at least 1 h (82). The role of contaminated environmental surfaces in transmission is not clear. When it is determined that an exposure has occurred, the exposed individual(s) should receive antimicrobial prophylaxis in order to reduce the likelihood of symptomatic infection. Macrolides (such as azithromycin) are recommended as the first-line agents for postexposure prophylaxis, although trimethoprim-sulfamethoxazole is an acceptable alternative in cases of macrolide allergy (82) . For adults, the recommended course of azithromycin is 5 days at a dose of 500 mg on day 1 and 250 mg per day on days 2 to 5. For health care workers who have been exposed, if the individual is within the incubation period of 5 to 21 days and has symptoms consistent with pertussis at the time the exposure is recognized, he or she should be treated as a case and furloughed from work until the completion of 5 days of azithromycin therapy.
ECONOMIC CONSEQUENCES OF PERTUSSIS IN HEALTH CARE SETTINGS
Pertussis cases and exposures can result in substantial medical costs (physician visits, emergency department visits, hospitalizations, diagnostic tests, prescription medications) and nonmedical costs (time lost from work, transportation, overthe-counter medications) for individuals. The societal cost of pertussis in adults is estimated to be $773 per case (40) . Other studies have estimated societal costs of pertussis as high as $2,115 to $3,561 per case (42, 62) , although these studies included children, who may suffer more-severe complications of pertussis.
Outbreaks of pertussis in health care institutions can be even more costly. In two hospital outbreaks in the state of Washington, the cost per case of pertussis from the hospital perspective ranged from $30,282 to $43,893 (5). The types of expenses incurred when pertussis outbreaks occur in health care settings include diagnostic testing, provision of antibiotic treatment or prophylaxis, costs associated with furlough of employees, and time spent by occupational health and infection control staff to track and identify exposed individuals, as well as costs associated with dissemination of information (such as mailing letters to exposed patients or families) (5, 13, 17, 88, 96) .
The introduction of a tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) vaccine for adults has the potential to directly impact the management of pertussis exposures in hospitals. In addition to decreasing the overall disease burden from pertussis, vaccination of health care workers may reduce the number of secondary cases and the labor, costs, and time associated with exposure management.
PERTUSSIS VACCINES
Pertussis-containing vaccines have been included in the routine childhood vaccination schedule in the United States since the 1940s. The current vaccine for young children is a combination of antigens of diphtheria, tetanus, and acellular pertussis (DTaP). Universal immunization with this vaccine is recommended for children under 7 years of age and is typically delivered as a five-dose series (2, 4, and 6 months of age, with boosters at 15 to 18 months and 4 to 6 years) (13c). The pertussis component of this vaccine always includes inactivated pertussis toxin (toxoid) as well as at least one other immunogen (such as filamentous hemagglutinin, pertactin, or fimbria types 2 and 3) derived from B. pertussis (1) . The efficacies of different licensed DTaP vaccines are similar despite variation in specific components. The most common adverse events associated with DTaP vaccines include fever and local reactions such as erythema or swelling at the injection site (13f). Rarely, other more serious reactions may occur, including allergic reactions, seizures, hypotonic-hyporesponsive episodes, or prolonged crying. The frequency of adverse events has decreased since the introduction of acellular pertussis vaccines, which were licensed in the United States in 1991 and are less reactogenic than the whole-cell DTP vaccine used previously (1, 63 (14, 27, 28, 64, 65, 82a, 83, 86, 89) . In a randomized controlled trial with 4,480 participants of 11 to 64 years of age, Tdap vaccine produced high pertussis antibody concentrations which exceeded the titers measured after the vaccination of infants with the analogous DTaP vaccine (64) . In another randomized controlled trial to assess the clinical efficacy of Tdap vaccine, 2,781 participants of 15 to 65 years of age were enrolled and followed for up to 2.5 years after receiving vaccine or placebo. Ten cases of pertussis that met the case definition occurred during the study; nine of these were in the control group and one occurred in a vaccine recipient, yielding an overall vaccine efficacy of 92% (95% CI, 32 to 99%) (89) .
Serious adverse events after Tdap vaccine were uncommon in prelicensure studies (64, 89) . The most common events were local reactions, including pain at the injection site (in up to 77% of recipients) and erythema or swelling (in approximately 20%). The most common systemic adverse event was headache, occurring in 20 to 30% of recipients, but other severe events were rare and occurred at a frequency similar to that seen for Td recipients. One particular adverse event of interest, entire-limb swelling, has occurred rarely after booster doses of DTaP (71, 72), and concerns have been raised that booster doses of Tdap at short intervals after Td might increase the frequency of this event. No cases of entire-limb swelling were reported for 3,017 Tdap recipients in a prelicensure reactogenicity study (64) . Table 2 displays a summary of adverse events data from prelicensure Tdap studies.
Pregnancy is not a contraindication for use of Tdap. Preg- nant women were excluded from prelicensure vaccine trials, and safety data are not available. The American Academy of Pediatrics (AAP) recommends that pregnant adolescents be given the same consideration for immunization as adolescents who are not pregnant (2) . ACIP has recommended that pregnant women who previously have not received a dose of Tdap should be vaccinated in the immediate postpartum period (13e). However, in situations where pregnant women are at high risk for acquiring pertussis or transmitting pertussis to vulnerable individuals, providers may choose to administer Tdap during pregnancy. Both AAP and ACIP recommend that when Tdap is administered during pregnancy, the second or third trimester is preferred when feasible (2, 13e). Both Tdap manufacturers (GlaxoSmithKline and sanofi pasteur) have established registries for women who receive Tdap during pregnancy, and providers are encouraged to report to these registries when such instances occur. Tdap may also be given to women who are breastfeeding or plan to breastfeed. ACIP has recommended that adolescents 11 to 18 years of age and adults 19 to 64 years of age receive a single dose of Tdap (0.5 ml administered intramuscularly) to replace a single dose of Td if it has been Ն10 years since their last tetanus booster (or Ն5 years if Tdap is being administered for wound prophylaxis). Shorter intervals (down to 2 years after Td) are likely to be safe based on data from a Canadian study (29) . Because health care personnel are at higher risk of acquiring pertussis infection and may transmit infection to high-risk patients, ACIP has recommended that Tdap be administered for this group at an interval as short as 2 years after Td. This recommendation applies to health care personnel who have direct patient contact, which includes (but is not limited to) physicians and other primary care providers, nurses, aides, respiratory therapists, radiology technicians, students (e.g., medical, nursing, and other), dentists, social workers, chaplains, volunteers, and dietary and clerical workers (36) .
HEALTH CARE WORKER VACCINATION PROGRAMS
Providing Tdap vaccine for health care workers is one method to reduce the morbidity associated with the transmission of pertussis in health care settings. Such vaccination programs are expected to be costly from the hospital perspective. The cost of the vaccine at our institution in 2007 was $34 per dose (Children's Hospital Boston pharmacy, written communication, November 2007). In addition to direct vaccine costs, occupational health services would require staffing resources to deliver vaccines to employees. Any vaccine-related adverse events that result in staff missing work would also have an associated cost for the institution.
Given the significant costs associated with vaccine purchase and administration, cost-effectiveness analyses are useful to guide decisions about vaccination programs for health care workers. Routine vaccination of adults with Tdap was found to be cost-effective in a previously published model (41) . Furthermore, a model that focused exclusively on vaccinating health care workers demonstrated that the hospital would save $2.38 in net return for every dollar invested in a Tdap vaccination program (13) . These studies suggest that pertussis vaccination campaigns for health care workers are likely to be cost-effective from the health care system and societal perspectives.
Although cost is an important factor in the development of vaccination programs for health care workers, other variables merit consideration as well. The acceptability of pertussis booster vaccines among health care workers has not been well studied. Influenza vaccine programs have demonstrated that medical personnel often have misconceptions regarding vaccines (32, 47, 70) , and coverage rates remain low despite education and encouragement (87) . It is not clear that health care workers will be any more willing to undergo pertussis vaccination, and the perceived obstacles to a successful pertussis vaccination program need to be identified. Issues of vaccine safety are also likely to be an important factor in the ultimate acceptability of pertussis vaccination campaigns for health care workers, and further data regarding the safety of Tdap in adults are needed, particularly in regards to short intervals of administration after Td.
Our institution employed several strategies to vaccinate health care workers. After institution-wide education and dissemination of the new ACIP recommendations for vaccination, we began by targeting "high-risk" providers who were likely to have contact with pertussis cases (such as staff from the emergency department, the infectious disease and pulmonary services, and radiology). Occupational health services staff members traveled to each of these locations and administered Tdap vaccines on site during designated time periods. We then held a publicized Tdap vaccine clinic in a centralized location in the main hospital on 5 consecutive days, during which all employees could receive the vaccine. Subsequently, vaccine continues to be available to all hospital staff free of charge in our occupational health services clinic, and Tdap is actively encouraged for unvaccinated employees who are seen there during unrelated visits as well.
UNANSWERED QUESTIONS
Further research is needed to answer a number of challenging questions regarding Tdap vaccination of health care workers. First, since the vaccine is approved only for adults up to age 64, should older health care workers be vaccinated? As the cohort of baby boomers ages, it is likely that the number of health care workers of 65 years of age and older will increase. Prelicensure trials did not address the safety or efficacy of vaccine in this cohort of the population. Although it is likely that the benefits of vaccination will still outweigh the risks among those over 65, the absence of data makes it difficult for health care institutions to address concerns for these employees.
Second, the duration of immunity to pertussis after a single dose of Tdap and the potential need for additional booster doses is currently unknown. Further research to address this issue will be crucial, especially given the increased and ongoing risk of exposure to pertussis in the health care setting as well as the potential safety concerns associated with multiple doses of vaccine components over the course of a lifetime.
Another dilemma created by introduction of Tdap vaccine relates to diagnostic testing for pertussis. Culture and PCR tests are most sensitive when performed within 14 days after cough onset (although nucleic acid from the organism may be detectable by PCR for an additional 1 to 2 weeks). For patients who present late in the course of their clinical symptoms (i.e., VOL. 21, 2008 PERTUSSIS VACCINATION FOR HEALTH CARE WORKERS 431 more than 2 weeks after cough onset), serologic testing is often the best way to make the diagnosis. Detection of serum immunoglobulin G to pertussis toxin is the diagnostic test of choice in this setting for adults (although, as previously described, Massachusetts is the only state that performs single-serum serology outside of commercial labs, and only in patients Ն11 years of age). According to the Massachusetts Department of Public Health, serology for pertussis is uninterpretable for persons who have received Tdap vaccine within the prior 3 years (48a), leaving no reliable method for making the diagnosis in vaccinated individuals who present late in the course of their illness. A diagnostic method that could reliably diagnose pertussis in recent vaccine recipients would benefit infection control or public health staff who need to decide whether to initiate contact tracing in order to identify other cases or make decisions about postexposure prophylaxis for exposed individuals. Perhaps the most important unresolved issue regarding the use of Tdap vaccine in health care settings is whether vaccinated health care workers should still receive postexposure prophylaxis when exposed to a case of pertussis. Currently, CDC recommends that health care institutions continue postexposure prophylaxis for vaccinated health care workers who have unprotected exposure to pertussis (36) . The stated rationale for this recommendation is that more research is necessary to determine the effectiveness of Tdap in preventing pertussis infection in health care workers and its effectiveness in preventing transmission of pertussis from vaccinated health care workers to patients. However, one of the primary benefits of widespread health care worker vaccination would be to eliminate the need for postexposure prophylaxis or other control interventions, which are associated with significant costs and resource utilization. In recognition of this issue, CDC also advised that health care facilities could consider an alternative management strategy for exposed vaccinated health care workers. This strategy might consist of daily monitoring of exposed health care workers for early signs and symptoms of pertussis, with prompt treatment and furlough if such symptoms do develop. Because there is minimal risk of transmission before the development of symptoms, and because the incubation period extends only to 21 days, this strategy might be feasible in certain institutions with the appropriate infrastructure and resources and particularly in settings where the patient population is at lower risk of severe disease if transmission were to occur. However, if research confirms that the vaccine is highly effective in preventing the infection of health care workers and transmission to patients, then the potential to avoid postexposure prophylaxis and other control measures for vaccinated exposed individuals would be highly valued.
CONCLUSIONS
Pertussis remains an important cause of morbidity and mortality, and its incidence is rising among adolescents and adults. Tdap vaccine is generally safe and effective, and its availability as a booster against pertussis for health care workers may be the most effective way to reduce the risk of pertussis infection and transmission in health care settings. Studies suggest that health care worker vaccination campaigns are likely to be costeffective, but further research is required to clarify questions regarding the duration of immunity and the impact of health care worker vaccination on the management of pertussis exposures. Despite these gaps in knowledge, it is expected that the widespread vaccination of health care workers with Tdap will provide important protection not only to vaccine recipients but also to the vulnerable patients for whom they care.
